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(74)ftSA lEIfc »H«) 



(54) [»^<D*#] ^SS^BRtf^SBg*** 



(57) 

jc»j«SixfcJRl«B!llft8dl!6i:. SH«16± 
T»««7, &R«{*R8 2fctfJbg&Sffi9 

^ h A* 1 2 a Srii UT&tfc/i 2 ^l/T^ffi 7 
if-rsfgi&Jli^i 2 K^t^-io 
^»Lr§HftE&*S:«'-r'5J:5f-»l&«ffi*Si 2&t/ 
g2grai6»Kl i£«9Sg3/§R9itfe§Ugl 3£, Sg3 

9tc$ciS-t-SJ:9^riE$4xfc«2AJRia»l 4 ^Sr^- 




mum 2sm«mm^mmnm^mummm^m 

tfffiSSfli h*-/u«r»tf L*:*, »*#H«-C 

JB 1 Jft^HltriKff i" 5J£B£ , 

-rem 2 &*etk«:JBjfti- s©b^ £*a frr t &wmt 

Iff ^3] MfeeiUMUR»PE-TEOS&. U 
[fjt*H4] 4>#< <l:fclo(7)«i^t5iil5] 

m^mm±^m^^ intern 2 mmmmmt, mmmm^ 
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- [»*S5] ttE»2ao c »3JiiB«aWttt«jaiieffc 

i^tt, PE-TEOSh USGL ECR-OX 

[0001] 

h<DX3b*), mz&ffimfc^V^f—lf e r r o e 
lectric capacito r ) ^^""t"^^^^ 

[0 0 0 2] 

UMBfrW-f-s^FiP^tt^ ^yfit^f.y (h y 

steresis characteristic)^ 

^-T P Z T J: 3 ftJMS«fcft«>*Effl £ii CT * m$ ^ 

£ Q a»i*7^7^^^!)(FRAM:Fe 
rroe lectr icRandora Access 
20 Memory) ll^te#tt^fl, X 

[0 0 0 3] ^^^{fc^-V^^ — y^s? 

^ — (CFrFerroe lectric capac 
i t o r)^i^ittifafc^oT, x^^^ 
'1' *tt '0* )£^rr5o »»«*^ir 

Lfci5oT»RiftK^i(p o r a i 2 a t 

Jf* u-si/=i-i£— J\s K^JE( s wi tchingthr 
eshold voltage) $r^$«J^JE(c o e r 
cive voltage) t#t6 e ^ErUT. * * !) 

[0 0 0 4] iii«I*^t^>^^f^> 

■^^ ar-^y<v'^— fS]^CDMJS( v o 1 t s ) U 
fl|(o rdinat e)Ji»R*WK^i*»«(s P o 
ntaneous polarization 

[0 0 0 5] t>U 0 V<D«JE^PP*0*tL"Ca5R**R 
K^y(po 1 a r i za t ion doma ins) 
50 as<D«/£^3£<0*{fijtcte/iD$ixSi:#, 
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■ 

# 

3 

*#£#Ifrf£lffi(+Vs)T*&<5o W 
^comEE^I?t50 V^TTKltt), #HteO£-C{6< 

[0006] ffi^mffa^^ft 

MiiO^-CTd^^v>^ ^Dtca^-r^o ^<n&f<om 

[0007] »*Lfc«t9^ m#£3B£-r5*:tf>m/£ 

W V^JRSKf loating stat e)\Z&fe£th 

fctf). ^.mW.^oW^mmM^ ( s urface cha 

0 left 6 <fc ? Id^M^rSjt-eE^PPAO $ ixT l vfc v . 

[0008] ftlcii. F R AM<©»i&/SKtiiti:ilfiS Lfc 
«tplc^SR&-i:o"C^tT$ixSo UWot, FR 
AM<Ol&^ffifi^SR^Bg{C«fcoT»:^^ix5o 3* 

th. mm-tm^n s-efcs. r^j^M s»tt©»B/i 

i&BSFlHSrfr*"* E E P R OM (electrical 1 
y erasableand progra mm a b 1 
e read only memory) Xti^ 7 7 y ^ 

[0 0 0 9] SrWffl it^^y -t 

xa-cfeSo srs<***'^>*-&w^*¥*#^ 

[0 0 l 01 *1\ tttfcJB, hlfeaiRRtJ 5 ^"- 



(3) 1#FI¥l 1 -3 3 0 3 9 0 

i/^— ^^MS^MOS h7>^^-*S5J: 

[0011] 

*Wie*^ttsg*R«tt(ia i »T^fctxr y 

S^tt^^-TiftBtiKSCp e r v o s k i t e ) £^ 

±fcJMB6tfat#**i*i:#. ffittlS* (comp 

ressive stress) Sfel^tt**#;**& s 3B 

-e«SfcSixfc2T/2C«3filC*5V^"C. 3£R 
2(7 — <7>£g©#@a*£gi£xm 9 *>K:ffiT£*t 

tW^-^ls ensing margi rOldJH 

tsiT/i c»5£-ett, «36x&5 *>K»s««as{e 

* * y §6«d«ig:«i3ET-e»f^-rs*iRj-ett. 1T/1C 

[00 12] bfc^oT. *58W«>aWttlRl±*ttfc^ 
30 R«±(HP*>, M»®Srtt 'S««ffi*W*K««r» 

[0013] ^w^-t^te^eWtt^Rmit^ft* 

[0014] 

* nfc^itm*^ -v '<is9—&m&-T& was t > 

5<? ^rt^'y^-^lt^l^^tiJ: ^tcmi^M 



-3- 
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[0015] ~(o&i&<Di&m\z&^x. m2Rxfmsm 
mtmmni&iamimxmf&tsti. pe-teos (pi 

asma Enhanced-Tetraethylorthosi I icate) Jg^t. US 

G (Undoped Silicate Glass) Wkk. ECR-OX (El 10 

ectron Cyclotron Resonance- Oxide) %£b<Do% x 

[0 0 16] *JBfl^©»aiw,t5t, 4>#< t h<D 

tmmt. mimmtmm±Lizm&£tix^z&. m 

[0 0 17] rolUfeco^l^v^r. ^2&tffg3/l 
Wlfe^ttteMWI*^** £ *U PE-TEOSi:, 

[ooi8] ^<dx ?tejjmcx^x, &mj±.Txm%i 

^bx^z> 0 ~fr&m&^ztz&<D*mm<v&%tte¥M 
»mm<om^m^^x. amw***'^*—*^ 

[0 0 19] 

[0 0 2 0] ID 2 \ZM*f£M^& 5f£, £"f. tlfciftJl 
2. h«»Bl3&^— h««4«:*tfMOS b7 

H6 0 -t^ftiei. MOSh7>^^-5»S$nfc 50 
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^Jgftg^ 1 |±fg 1 JHH&1UR( f i r s t i n t e 
rlayer insulating film) 6 Id 
ioT^iCi^ T35®^( 1 owerelectr 
ode)7, &R%#JR( ferroelectric 
film) 8 &TJ*±£&fl}l ( u pper electro 

d e) 9 35S*iHB3«lBdR6±^ii«<oSas*ffir-l«»: 

— lOt LTTFM^So 
[0021] ftfcSS2SHIfeSBSi l^iBIBWWK 

mic&^xm 2 ams&i^jH 1 1 — 

R. ECR-OXI, USG^MiPE-T 

EOSlStM^S, AttKlCtt. ECR-OXi 
teN20. SiH4, ^1X02^1X1^2 0 0% 
{£W£^-CRF^— V (power) ##J4 0 OWtl 
MZtlZo ECR-OXil»^T\ H^^^^r 
— £: frT £ 7*7 X-^ £^fiJci- 6r<t^ t£&ffiXlh 
Z> 0 USGlltO3-TEOSMUl)400tT' 
LPCVDCJ:oTlf$H^ 0 ^Lt. PE-T 
EOSl(j:PE-TEOSlliTEOSi:N20^ 
Lr^4 0 0WORFA-!7, 1^)4 0 OW^XtC 

[0 0 2 2] i6W0 7li^^ ECR-OXlOlf 
SIi7n-l/- h (flow rate) \^oBW 

s. cap' te&mnfc**'^*— -hl£ECR-OX 

©#^ct e c r - o xR^^ifi^&uW* ^n — l — 

3 0 — E|8&Tjqi)9iiECR--OXR<Oi^^^ 

f£h Hl8S.tJ ? Ig9^^v^T. on cap.fi, on capacitor 
[0 0 2 3]/£v^fc>t*-C\ S*»m**^r^">^— 

[0 0 2 4] JWC, 0 3 JcIU^^ixfc J: 5 t-, MO s h 
7yi/7^-5 2 Rtf + '^>*- l 
OcoT^^6(C#>v$iJ3g-r5mi h*-/H 
2 a 7 f y J: oTS 2 IP^il 1 1 SlO^ 

!SllllBlftl»BB-»fiRSix6. 

^7X^»tSSr»*-t"-5Ac«). »4 5 OtWTT'MS 
(heat treatmen t ) ^K*#S^t?»?T ^ 

^>5 0 
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7lc9J]S-r54kJRiEili 2A«»j**Jx5. &m®M i 2 

10 0 2 6] *<0&IC, &JSffiHl 2£-&frm2/§ISJ*fe 

ski i±«S3jbhwwi 3 

POWWi 3 14X JB 2 JBIW WW i 1©©J:5W^ 
[0027] I3i o-ca^SiTAa^fca^ 5SR 

jihwwi 3ic*«sjx*. ^y^tm 

[00 2 8] fSMMfcRtfTW**'*^*— K»LT** 

owsi^-c* • a' tt®&8MfcRas*iML 

»&«»fTB*^ M"**r*U * B ' 14^4 5 O^T-g^ 
C* tt* A' t' B ' £<OfSJ£>:* M^OjKr^LTV* 

5 a m^^tt^j: ?ic#j4 5 o c cx-&Mmm?f&f* ^ ^ 

[0 0 2 9] 11 1I1^ECR-OX(200 
^hcr— ^) /USG 

^2fP B 1lfe^/f3iFp1lfetg^ LT«Bi-5fc* 
ECR-OX (4 5 00ty^hP-^) &m2mffi 

a«»aoStfl:*r*i-Haa-t?*>5. HiiiBi2t«: 
it^St, fg3WW£LT, ECR-OXRSrffifflt 
(HI 2) tfUSGfc Lr»3»»Bt (B) I 1 ) 



(5) 1 -3 3 0 3 9 0 

"cRUECR-OXR!-*^ ffffttfta'ffi^ (4 0 0 

«)T*>5. Hi iWil 2jM>Sflre#5<DttSS3«6 
aRXtt«2»»R©«t:5l-, -*H**rfi-fc 

[00 30] #J^#J(-g£ Li^3llS0>JBR<*iffi 
/o *tttv\ *»W<Bfifflf-#«ft8e«« 

^^fflflaft«Jft£T*£trt>^"CS>9* "C#lxtf«/£< 

tstita ittttf * & ft v \ 

[0 0 3 1] 

[Bffi^«*ftttWl 

[hi ] aRt^t/^-^^T 1 y i/x&Q*: 

[H 2 1 jlft»*^*5*»*K««>«lt* 
j£ic*>v>-c. 4^ft^JbK:KlJinWWfrJBJSU 

[i3] *J8W<Olll6*tB-e*> 5 
&£*sv*T« JS2lilH]WW^lMfcJi»t^T»«ffi^SI. 

R^S 9^3 JIBieiW*:»*-t"S«l»fc ^r^-r^«^ 

iffctcioV^T, »3JBHit6»R^±W«S^S"*'^* 2 

eMLfcS, R*#B«t?*2*»S*:*fTU «fc^ 
50 "C. g2=iy^^ h^-^SrilSTUEi^gii^ii 
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(6) 



me] ecr-ox m^mm fsa t mm^^-r 

[17 J ECR-OXWI^7P-l/- htm 
[18 ] ECR-OXgOlfK^ h U^^-f 
[19] ECR^OXMi^7D-^ h 

[11 ll ECR-OX (2000t>^hD- 
/USG (2 5 0 0^y^Fo-A) &Wi2mm 

[1121 ECR-OX (4500t>^FP- 
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2 
3 
4 
5 
6 
7 



MOS h7^^- 



8 3KqJ$ 

9 ±mmm 

i o 

i i m2mm&mm 

1 2 ^lMES 
12a h^*— 

13 i3in 

14 ^2^mifi^ 



[11 ] 



[12] 
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[15] [16] 




III 7 J 



ims] 



8 

95 



16 
12 
8 
4 
0 




os. cop 200 300 400 

mm ^7D-i/-h (seem) 



(<iyne/cm 2 ) 

6.00E+09 

6.00E+09 

4.0GE+09 

2.00E+09 

0.00E+09 
-2.00E+09fc-200 
-4.00E+09 




300 



-380 



200 



300 



400 (* C ) 



im9] 



im i o] 



(dyne/cm*) ^ 

8.00E+09 
6.00E+09 
4.00E+09 
2.00E+09 
O.OOE+09 



on Si 
on cop. 



-2.00E+09R300 
-4.00E+09 




500 



J&$5^f U* h (scent) 



(dyne/cm 1 ) 



USG 




ECR-OX 



D co 
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[(Hi 1 ] 



3.00E-09 
2-0QE-09 
1.0GE-09 
O.00E-O9 
-1.00E-09 

-2-00E-09 
-3,0OE-O9 

-4.00E-09 

-5.0QE-O9 







r 1 


^-^7(Mc/cm a ) 




6 







V oa « n to I m »o c^i « «- o o ^ cm *o 
1 I I I I tilt II 



IN (O 00 (O ^ tN O 

id «o K oq o> *~ 



[m i 2] 



5.00E-09 
4.00E-09 
3.00E-09 
2.00E-09 
1 .O0E-G9 
ft 0.00E-09 
-1.00E-09 
-2.00E-09 
-3.00E-09 
-4.00E-09 
-5.00E-09 





J 




~23{Mc/cm 2 ) 

r ■ 













To>«oodi< I coining I looioii^ I ood^ c*t^ri*4r tn<6<6i< coanco 
1 I I t i I I I I I I t I I 
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